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PRUH OLJKWZHLJKW FRQVWUXFWLRQ DQG D TXLHWHU LQWHULRU IRU RFFXSDQW¶V FRQYHQLHQFH DQG SULYDF\ 6XFK SUHIHUHQFH RI
OLJKWZHLJKWZDOOPDWHULDOEHLQJUHVHDUFKHGKHUHLVFDOFLXPVLOLFDWHERDUG
&DOFLXPVLOLFDWHERDUGLQEXLOGLQJFRQVWUXFWLRQ
&DOFLXPVLOLFDWHERDUGPDLQO\FRQVLVWVRILQRUJDQLFPDWHULDOVXFKDVVLOLFDVDQG3RUWODQGFHPHQWFHOOXORVH
DQG ZDWHU ,W LV ZLGHO\ XVHG DV DQ DOWHUQDWLYH WR J\SVXP DQG DVEHVWRV FHPHQW ERDUG WKDW KDYH VRPH
GLVDGYDQWDJHV$VEHVWRV FHPHQW ERDUG JLYHV D EDG LQIOXHQFH WR EXLOGLQJRFFXSDQWV KHDOWKZKLOH WKH J\SVXP
ERDUGZLOOGLVVROYHLQWKHZDWHUVRWKDWLWFDQQRWEHXVHGRQWKHEXLOGLQJH[WHULRU
)RUPHUO\FDOFLXPVLOLFDWHERDUGZDVXVHGIRU LQGRRUSDUWLWLRQDQGFHLOLQJEXW ODWHU LW LVZLGHO\XVHGIRUZDOO
IDFDGHDVLWLVZDWHUSURRIOLJKWZHLJKWKDVDZLGHGLPHQVLRQDQGLVHDV\WRLQVWDOOHYHQLWLVWKHVROXWLRQIRUD
VORSLQJ DQGEHQGLQJRSDTXHZDOO VXUIDFHV7KDW LVZK\ LW KDV WKH DGYDQWDJH FRPSDUHG WR WKHEULFNZDOO DQG
OLJKWZHLJKW FRQFUHWH&RPSDUHG WR OLJKWZHLJKW FRQFUHWH LW KDV WKH VDPHGU\ZDOO FRQVWUXFWLRQEXW DW D ORZHU
FRVW


)LJ&DOFLXPVLOLFDWHERDUGXVHVDVIDoDGHDQGURRPSDUWLWLRQ
%HVLGHV LWV DGYDQWDJHV VRPH RI WKH GLVDGYDQWDJHV DUH WKH KLJK LQVWDOODWLRQ FRVW FRPSDUHG WR J\SVXP DQG
DVEHVWRVDQGLWKDVOLPLWDWLRQLQLWVUDLQKHDWDQGILUHUHVLVWDQFH7KDWLVZK\VRPHPRGLILFDWLRQDUHQHHGHG
$ UHVHDUFK LQFROGIRUPHGVWHHOZDOO IUDPHZLWKFDOFLXPVLOLFDWHERDUGVKHDWKLQJFRQGXFWHGE\/LQ3DQDQG
+VX >@ QRWHG WKDW WKH FUDFN KDSSHQHG PRVWO\ DW WKH ERWWRP RI WKH WUDFN RI ZDOO VSHFLPHQ 7KDW LV ZK\
PRGLILFDWLRQRI WKHZDOOZLWKFDOFLXPVLOLFDWHERDUG VKHDWKLQJ LVQHHGHG:DQJ&KXDQJDQG/LQ >@ VWXGLHG
WKHSHUIRUPDQFHRIFDOFLXPVLOLFDWHSDUWLWLRQILUHSURRIGU\ZDOODVVHPEO\ZLWKDMXQFWLRQER[DQGIRXQGWKDWWKH
TXDOLW\RIWKHFDOFLXPVLOLFDWHERDUGSOD\VDELJUROHLQWKHILUHSURRIHIIHFWLYHQHVV'LIIHUHQWFRPSRVLWLRQPD\
LPSDFW WKHKHDWDQGILUHUHVLVWDQFHRI WKLVPDWHULDO7KHSRRUHUIRUPXOD LWKDVVXFKDVVXEVWLWXWLRQRIFHPHQW
ZLWKWKHFRDODVKWRUHGXFHWKHSURGXFWLRQFRVWWKHSRRUHULWVILUHSURRILQJZLOOEH6LQFHWKLVPDWHULDOQHHGV
PRGLILFDWLRQLQLWVDSSOLFDWLRQLQPDQ\NLQGVRISHUIRUPDQFHVWKLVSDSHUDLPVWRILQGLWVFDSDELOLW\DVIDFDGH
PDWHULDOE\IOH[XUDOVWUHQJWKWHVWZDUPZDWHUWHVWVRDNGU\WHVWKHDWUDLQWHVWLQWURSLFDOFOLPDWHDVZHOODVWKH
VRXQGUHGXFWLRQWHVW
7KHZDUPZDWHU WHVWZDVQHHGHGWRNQRZLWVIOH[XUDOVWUHQJWKGXH WR LQFUHDVH LQ WHPSHUDWXUHFRPSDUHGWR
QRUPDOFRQGLWLRQ7KHVRDNGU\WHVWZDVGRQHWRJHWNQRZQWKHIOH[XUDOVWUHQJWKDIWHUVRDNLQJLQWKHZDWHUDQG
GULHGZKLOHWKHKHDWUDLQWHVWZDVFRQGXFWHGWRILQGLWVGXUDELOLW\DJDLQVWWKHUDLQDQGWKHKHDWRIWKHVXQ7KH
VRXQGUHGXFWLRQWHVWZDVFRQGXFWHGWRILQGLWVQRLVHUHGXFWLRQDVVRXQGLVRODWLQJHQFORVXUH7KHVDPSOHVZHUH
WDNHQIURPGLIIHUHQWNLQGVRIWKLFNQHVVDQGEUDQGSURGXFWVLQ,QGRQHVLDIRUHDFKWKLFNQHVVWKHPPZDV
XVHGIRURXWVLGHFHLOLQJZKLOHWKHPPWKLFNQHVVZDVXVHGIRURXWVLGHZDOORUIDFDGH
)OH[XUDOVWUHQJWKRIFDOFLXPVLOLFDWHERDUG
$FFRUGLQJWR61,,QGRQHVLDQ1DWLRQDO6WDQGDUG>@WKHIOH[XUDOVWUHQJWKVWDQGDUGRIFDOFLXPVLOLFDWH
ERDUGLVDVIROORZV

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7DEOH&DOFLXP6LOLFDWH%RDUG6WDQGDUG)OH[XUDO6WUHQJWK61,
&ODVV &DWHJRU\
$ %
&ODVV  
&ODVV  
&ODVV  
&ODVV  
&ODVV  
1RWH$FDWHJRU\IRUVDWXUDWHGFRQGLWLRQRIRXWVLGHXVHV%IRULQVLGHXVHV
)OH[XUDOVWUHQJWKLQ03D03D NJFP

7DEOHVKRZVWKHTXDOLW\VWDQGDUGRI&DOFLXPVLOLFDWHERDUGDFFRUGLQJWR61,>@

7DEOH4XDOLW\VWDQGDUGRI&DOFLXP6LOLFDWH%RDUG61,
1R ,WHP 8QLW 4XDOLW\VWDQGDUG
 )OH[XUDOVWUHQJWK 03D 6HH7DEOH
 'HQVLW\ JFP 
 :DWHUUHVLVWDQFH  1ROHDNDJH
 :DUPZDWHUUHVLVWDQFH  /LRIDYHUDJHUDWLRUQRFUDFNV
 6RDNGU\UHVLVWDQFH  /LRIDYHUDJHUDWLRUQRFUDFNV
 +HDWUDLQUHVLVWDQFH  61,>@
 1RLVHUHGXFWLRQ GHFL%HO 6HH7DEOH

3.1. Flexural strength test 
)OH[XUDOVWUHQJWKWHVWZDVFRQGXFWHGE\SURYLQJULQJPDFKLQHWKDWJDYHORDGLQJLQJUDPVSHUVHFRQGXQWLO
WKHVDPSOHSXWDORQJLWVWUDQVYHUVHILEHUZDVEURNHQ.

)LJ)OH[XUDOVWUHQJWKWHVWZLWKSURYLQJULQJPDFKLQH
3.2. Warm water test 
7RJHWWKHIOH[XUDOVWUHQJWKRIZDUPZDWHUWKHVDPSOHZDVVRDNHGLQZDWHUZLWKWKHWHPSHUDWXUHRIGHJUHHV
FHQWLJUDGHIRUKRXUV$IWHUWKDWWKHIOH[XUDOVWUHQJWKWHVWZDVFRQGXFWHGZLWKSURYLQJULQJPDFKLQH


)LJ:DUPZDWHUWHVW
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3.3. Soak-dry test 
6RDNGU\ WHVWZDVFRQGXFWHG WR WKHVDPSOHXQWLOF\FOHV WRVDPSOHZKHUHRQHF\FOHFRQVLVWHGRIVRDNLQJ WKH
VDPSOHLQGHJUHHFHQWLJUDGHURRPWHPSHUDWXUHIRUKRXUVDQGGU\LQJLWE\KHDWLQJLWWRGHJUHHFHQWLJUDGHIRU
KRXUV$IWHUVHWWOLQJIRUKRXUVWKHQWKHIOH[XUDOVWUHQJWKZDVFRQGXFWHG


)LJ6RDNGU\WHVW
3.4. Heat-rain test 
+HDWUDLQ WHVWZDV FRQGXFWHG WR WKH VDPSOH XQWLO  F\FOHVZKHUH RQH F\FOH FRQVLVWHG RI VSUD\LQJ LW ZLWK 
OLWHUPLQXWHZDWHUIRUKRXUVDQGDIWHUVHWWOLQJIRUPLQXWHVWKHVDPSOHZDVKHDWHGWRGHJUHHFHQWLJUDGHIRU
WZRKRXUV$IWHUPLQXWHVEHLQJVHWWOHGWKHQWKHVDPSOHZDVFKHFNHGZKHWKHUWKHUHZDVDQ\VHHSDJHZDWHU

)LJ+HDWUDLQWHVW
1RLVH5HGXFWLRQRI&DOFLXP6LOLFDWH%RDUG
 Sound and Noise
6RXQGHPHUJHVIURPDVRXQGVRXUFHDQGWUDQVPLWVLQDLUDVWKHPHGLXPWRWKHHDUDVWKHUHFHLYHU1RLVHLVGHILQHG
DV D VRXQG HVSHFLDOO\ RQH WKDW LV ORXG RU XQSOHDVDQW RU WKDW FDXVHV GLVWXUEDQFH
ZZZR[IRUGGLFWLRQDULHVFRPGHILQLWLRQQRLVH) )RUDQ\SHUVRQQRLVHLVVXEMHFWLYHEXWWKHUHLVVRPHVRXQGWKDWPDNHVQRLVHIRU
DQ\SHUVRQVXFKDVDVXGGHQKLJKVRXQGOHYHODORXGDQGFRQWLQXRXVVRXQGOLNHWKHURFNPXVLFWKHHQJLQHSODQWLQJDQG
WKHVRXQGRIYHKLFOHVDVZHOO>@,QWHUPLQRORJ\QRLVHFDQEHGLVWLQJXLVKHGLQWREDFNJURXQGQRLVHQRLVHDQGDPELHQW
QRLVH%DFNJURXQGQRLVHLVWKHVRXQGDURXQGXVWKDWDSSHDUVUHJXODUO\DQGVWDEOHDWDFHUWDLQOHYHOXVXDOO\ORZHUWKDQ
 GHFLEHO 1RLVH LV D VXGGHQ VRXQG ZLWK WKH GHJUHH RI KDUGQHVV H[FHHGV WKH EDFNJURXQG QRLVH LQ WKH DUHD
0HDQZKLOH DPELHQWQRLVH LV WKHFRPELQDWLRQRIEDFNJURXQGQRLVHDQGQRLVH1RLVH GLVWXUEDQFH LV GHWHUPLQHGE\ WKH
VRXQG OHYHO LQ GHFLEHO DQG WKH VRXQG IUHTXHQF\ LQ+] %RWK IDFWRUV DUH FRQVLGHUHG LQ WKH1RLVH &ULWHULD WKDW
GHWHUPLQHWKHOHYHORIVRXQGFRPIRUWLQDSDUWLFXODUURRP>@
4.2. Noise reduction (NR) test  
7KH15EHWZHHQURRPVLVVLPSO\WKHDULWKPHWLFDOGLIIHUHQFHLQURRPLQWHQVLW\ OHYHOV,WPHDQVWKHQRLVHLQ WKH
VRXUFHURRPDWDQLQWHQVLW\OHYHORI,/LVOHVVWKDQWKHWUDQVPLWWHGQRLVHLQWKHUHFHLYLQJURRPDWDUHGXFHGLQWHQVLW\
OHYHORI,/>@7DEOHVKRZVVWDQGDUGIRUQRLVHUHGXFWLRQLQ61,
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7DEOH6WDQGDUGRI6RXQG5HGXFWLRQ,QGH[RI&DOFLXPVLOLFDWHERDUG61,
1R 6DPSOHWKLFNQHVVPP 65,G%GHQVLW\
'JUDPFP
65,G%GHQVLW\
'JUDPFP
65,G%GHQVLW\
'JUDPFP
    
 VG   
 !VG   
 !VG   
 !   

7KLV UHVHDUFK EHFDXVH RI WKH OLPLWDWLRQV RI WKH UHYHUEHUDWLRQ URRP DGRSWHG KHUH WKH $670 ( 
³/DERUDWRU\0HDVXUHPHQW RI WKH1RLVH5HGXFWLRQRI6RXQG,VRODWLQJ(QFORVXUHV´ >@%\ XVLQJ WKLVPHWKRG WKH
QRLVHUHGXFWLRQRIWKHVRXQGLVRODWLQJRIWKHZDOOPDWHULDOVWHVWHGFDQEHREWDLQHG
$FFRUGLQJ WR$670 WKHHIIHFWLYH UHYHUEHUDWLRQURRPYROXPHVKRXOGQRWEH OHVV WKDQP 7KHUHYHUEHUDWLRQ
FKDPEHULQWKLVUHVHDUFKZDVRQO\PYROXPH+RZHYHULIWKHSRLQWUHTXLUHPHQWDQGRIWKHVWDQGDUG
DUHVDWLVILHGURRPYROXPHLVQRWFULWLFDO7KHUHTXLUHVWKDWWKHHQFORVXUHLVDWOHDVWRQHKDOIZDYHOHQJWKDZD\
IURPWKHUHYHUEHUDWLRQZDOOVDQGFHLOLQJDQGDQ\GLIIXVLQJVXUIDFHVDWWKHFHQWHUIUHTXHQF\RIWKHORZHVWRQHWKLUG
RFWDYHEDQGLQZKLFKWKHQRLVHUHGXFWLRQLVWREHPHDVXUHG7KHZDYHOHQJWKRIWKH+]DVWKHORZHVWIUHTXHQF\
KHUHLVPVRWKHRQHKDOIZDYHOHQJWKPXVWEHP
7KHUHTXLUHVWKDWPLFURSKRQHSRVLWLRQVVKDOOEHDWOHDVWRQHKDOIZDYHOHQJWKDZD\IURPDQ\VROLGVXUIDFHRIWKH
WHVWIUHTXHQF\WKXVLWLVLQWKHVDPHGLVWDQFHP)URPWKHOD\RXWDQGVHFWLRQLQWKH)LJLWZLOOEHIRXQGWKDW
ERWKUHTXLUHPHQWDUHIXOILOOHG7RPDLQWDLQLWVYDOLGLW\ZHUHIHUWR6HFWLRQRIWKHVWDQGDUGWKDWWKHURRPKDVWR
IXOILOO VRXQG GLIIXVLRQ FRQGLWLRQ DQG WKH PHDVXUHPHQW UHVXOW UHDFKHV  FRQILGHQFH WR ZLWKLQ   G% DW DOO WHVW
IUHTXHQFLHV H[FHSW WKH ORZHVW VKRXOG EH LQ  FRQILGHQFH WRZLWKLQ  G% 7RPDNH VXUH WKDW WKH UHYHUEHUDWLRQ
FKDPEHULVGLIIXVHWKHSUHOLPLQDU\PHDVXUHPHQWKDVEHHQGRQH$IWHUGRLQJVRPHDGMXVWPHQWVRWKDWWKHGLIIXVLRQLQ
DOOSRLQWVUHDFKWKHWKHUHYHUEHUDWLRQFKDPEHULVUHDG\WREHXVHG
7KHQRLVH UHGXFWLRQZDVPHDVXUHGZLWKPLFURSKRQHV WKDWKDVEHHQFDOLEUDWHG 7KH ILUVWZDVSXWDW WKHVRXQG
VRXUFHDUHDDQGWKHVHFRQGRQHZDVSXWLQVLGHWKHHQFORVXUH7KHQWKHUHVXOWZDVUHDGRQHDFKVRXQGOHYHOPHWHU7R
JHWWKH15WKHFDOFXODWLRQZDVWDNHQE\XVLQJWKLVIRUPXOD

NR = L1 – L2                 

)LJ1RLVHUHGXFWLRQWHVW
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)LJ5HYHUEHUDWLRQURRPOD\RXWDQGVHFWLRQOHQJWKP[ZLGWKPKHLJKWP
5HVXOWVDQG'LVFXVVLRQV
5.1.  Flexural strength test 
7DEOH)OH[XUDOVWUHQJWKUHVXOWDQGFODVVVXPPDU\

7KH UHVXOWV VKRZ WKDW WKH DYHUDJH IOH[XUDO VWUHQJWK RI WKH VDPSOH ZDV 0 3D ,Q DYHUDJH WKH IOH[XUDO
VWUHQJWKRIWKHVDPSOHZHUHFDWHJRUL]HGLQFODVVDQGFODVVH[FHSWWKH*DQG1ZHUHFDWHJRUL]HGLQFODVV
7DEOH:DUPZDWHUWHVWUHVXOW
1R &RGH /RDG
NJ
0RPHQW
NJFP
)OH[XUDOVWUHQJWK
03D
&ODVV
FDWHJRU\
5DWLR :DUPZDWHU
WHVW
61,
UHTXLUHPHQW
 *    &ODVV  1RFUDFN 3DVVHG
 *    &ODVV  1RFUDFN )DLOHG
 .    &ODVV  1RFUDFN 3DVVHG
 .    &ODVV  1RFUDFN 3DVVHG
 1    &ODVV  1RFUDFN 3DVVHG
1R &RGH /RDG
NJ
0RPHQW
NJFP
)OH[XUDOVWUHQJWK
03D
&ODVV
&DWHJRU\
$YHUDJH
)OH[XUDOVWUHQJWK03D
&ODVV
VXPPDU\
 6,    &ODVV  &ODVV
 6,,    &ODVV
 .,    &ODVV  &ODVV
 .,,    &ODVV
 1,    &ODVV  &ODVV
 1,,    &ODVV
 *,    &ODVV  &ODVV
 *,,    &ODVV
 .,    &ODVV  &ODVV
 .,,    &ODVV
 1,    &ODVV  &ODVV
 1,,    &ODVV
 6,    &ODVV  &ODVV
 6,,    &ODVV
 *,    &ODVV  &ODVV
 *,,    &ODVV
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 1    &ODVV  1RFUDFN )DLOHG
 6    &ODVV  1RFUDFN 3DVVHG
 6    &ODVV  1RFUDFN 3DVVHG

)URPWDEOHLWZDVIRXQGWKDWWKHIOH[XUDOVWUHQJWKRIDOOVDPSOHVGHFUHDVHGFRPSDUHGWRLWVQRUPDOFRQGLWLRQ
$IWHUKRXUVZDUPZDWHU WUHDWPHQW QR FUDFNZDV IRXQG LQ DOO VDPSOHV EXW DIWHU WKH IOH[XUDO VWUHQJWK WHVWZDV
FRQGXFWHGLWZDVIRXQGWKDWWKHUHZHUHVDPSOHWKDWFRXOGQRWSDVVWKHUHTXLUHPHQWRI61,UDWLRKDVWREH7KH
VDPSOHVZLWKDUDWLRRIIOH[XUDOVWUHQJWKORZHUWKDQZHUHWKH*DQG17KLVPHDQWWKDWFDOFLXPVLOLFDWHERDUG
FRXOGQRWVWDQGZHOODJDLQVWKRWWHPSHUDWXUHDWGHJUHHFHQWLJUDGHRUKLJKHU
7DEOH6RDNGU\WHVWUHVXOW
1R &RGH /RDG
NJ
0RPHQW
NJFP
)OH[XUDO
VWUHQJWK
03D
&ODVV
&DWHJRU\
5DWLR 6RDNGU\
WHVW
61,
UHTXLUHPHQW
 *    &ODVV  1RFUDFN 3DVVHG
 *    &ODVV  1RFUDFN 3DVVHG
 .    &ODVV  1RFUDFN 3DVVHG
 .    &ODVV  1RFUDFN 3DVVHG
 1    &ODVV  1RFUDFN 3DVVHG
 1    &ODVV  1RFUDFN 3DVVHG
 6    &ODVV  1RFUDFN 3DVVHG
 6    &ODVV  1RFUDFN 3DVVHG


)URPWKHVRDNGU\WHVWLWZDVIRXQGWKDWDOOVDPSOHVSDVVHGWKH61,UHTXLUHPHQWWKDWWKHUDWLRRI
WKH IOH[XUDO VWUHQJWK FRPSDUHG WR WKH QRUPDO FRQGLWLRQ VKRXOG EH   7KHUHZHUH QR FUDFNV IRXQG LQ DOO
VDPSOHVDVZHOO7KLVPHDQWWKDWFDOFLXPVLOLFDWHERDUGZLWKVWRRGDJDLQVWWKHVRDNGU\FRQGLWLRQ
7DEOH+HDWUDLQWHVWUHVXOW
1R &RGH +HDWUDLQWHVW &UDFNOHQJWK
PP
 * 1RFUDFN 
 * 1RFUDFN 
 . 1RFUDFN 
 . 1RFUDFN 
 1 1RFUDFN 
 1 1RFUDFN 
 6 1RFUDFN 
 6 1RFUDFN 

61, UHTXLUHPHQW IRUKHDWDQG UDLQFRQGLWLRQV WKDWDQ\FUDFNV VKRXOGEH OHVV WKDQPPZHUH
IXOILOOHGE\DOOVDPSOHV)URPWKHKHDWUDLQWHVWQRFUDFNVZHUHIRXQGLQDOOVDPSOHV7KLVPHDQWWKDWFDOFLXP
VLOLFDWHERDUGZLWKVWRRGDJDLQVWWKHKHDWUDLQFRQGLWLRQ
1RLVHUHGXFWLRQRIFDOFLXPVLOLFDWHERDUGDVVRXQGLVRODWLQJHQFORVXUHPHDVXUHGLQGHFLEHOG%ZDVWDNHQ
LQORZWRKLJKIUHTXHQF\+]+]+]N+]N+]DQGN+]7DEOHVKRZVWKHUHVXOW
)URP WKH QRLVH UHGXFWLRQ WHVW UHVXOW LW ZDV IRXQG WKDW DOO VDPSOHV FRXOG QRW IXOILOO WKH 61, 
VWDQGDUG+RZHYHU IURP WKH UHVXOWZH FDQ ILQG WKDW FDOFLXP VLOLFDWH ERDUG DV VRXQG LVRODWLQJ HQFORVXUH FDQ
UHGXFHEHWWHUWKHORZIUHTXHQF\HVSHFLDOO\DW+]DQG+]WKDQVRXQGZLWKKLJKIUHTXHQF\
%HFDXVH WKH UHVXOW ZDV QRW VDWLVI\LQJ D PRGLILFDWLRQ KDV EHHQ GRQH WR JHW D EHWWHU QRLVH UHGXFWLRQ E\
LQVHUWLQJ VRPH W\SHV RI ORFDO VDQG LQWR WKH IUDPH RI WKH HQFORVXUH LQ RUGHU WR LQFUHDVH LWVPDVVNJ %\ WKLV
LQVHUWLRQWKHPDVVLQFUHDVHGIURPNJPWRNJP7KHUHVXOWVKRZVLQ)LJWKDWDVORQJDVWKH
PDVVLQFUHDVHVWKHQRLVHUHGXFWLRQLQFUHDVHVDVZHOO%XWWKHEHVWIUHTXHQF\RIQRLVHUHGXFWLRQZDVWKH+]
DQG+] WKDW LQFUHDVHG  LWV QRLVH UHGXFWLRQZKLOH WKH  N+] LQFUHDVHGRQO\ )URP WKH
UHVXOWLWZDVIRXQGWKDWDOOVDPSOHVFRXOGQRWUHGXFHQRLVHUHTXLUHGE\61,VWDQGDUG


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)LJ,QFUHDVHVRIQRLVHUHGXFWLRQZLWKVDQGLQVHUWLRQ
7DEOH1RLVH5HGXFWLRQWHVWUHVXOW
1R &RGH )UHTXHQF\
+]
15 $YHUDJH
15
'HQVLW\
JP
0DVV
NJP  
 *       
      
      
.      
.      
.      
 .       
      
      
.      
.      
.      
 1       
     
     
.     
.     
.     
 6       
     
     
.     
.     
.     
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&RQFOXVLRQ
%\ WKH WHVW RI LWV VWUHQJWK GXUDELOLW\ DQG QRLVH UHGXFWLRQ DFFRUGLQJ WR ,QGRQHVLDQ 1DWLRQDO 6WDQGDUG 61,
LWFDQEHFRQFOXGHGWKDW

x %\IOH[XUDOVWUHQJWKWHVWLQQRUPDOFRQGLWLRQWKHPPDQGPPWKLFNQHVVZHUHJHQHUDOO\FDWHJRUL]HGLQFODVV
DQGRQO\RQHVDPSOHLQHDFKWKLFNQHVVZDVFDWHJRUL]HGFODVV*DQG1VDPSOHV
x %\ VRDNGU\ WHVW DV GXUDELOLW\ WHVW IRU RXWVLGH XVHV WKHUH ZHUH QR FUDFNV IRXQG LQ DOO VDPSOHV 7KH IOH[XUDO
VWUHQJWKGHFUHDVHGEXWOHVVWKDQ7KXVLWPHWWKHVWDQGDUG
x %\ZDUPZDWHU WHVW QR FUDFNVZHUH IRXQG LQ DOO VDPSOHV )RUPP WKLFNQHVV DOO VDPSOHVPHW WKH VWDQGDUG
KRZHYHUIRUPPWKLFNQHVVWKHUHZHUHWZRVDPSOHVWKDWGHFUHDVHGVWUHQJWK!VRWKH\FRXOGQRWSDVVWKH
VWDQGDUG *DQG1 ,WPHDQV WKLVPDWHULDO FDQQRWZLWKVWDQGDJDLQVW WHPSHUDWXUHDWGHJUHH FHQWLJUDGHRU
KLJKHU
x %\KHDWDQGUDLQWHVWQRFUDFNZDVIRXQGLQDOOVDPSOHV7KXV WKLVPHDQVWKDW WKLVPDWHULDOFDQZLWKVWDQGWKH
KHDWDQGUDLQFRQGLWLRQV
x %\QRLVHUHGXFWLRQDVVRXQGLVRODWLQJHQFORVXUHDOOVDPSOHVFRXOGQRWIXOILOWKH61,VWDQGDUG%\VDQGLQVHUWLRQ
WRLQFUHDVHLWVPDVVHVWKLVVWDQGDUGFRXOGQRWEHIXOILOOHGDVZHOO,WPHDQVWKLVPDWHULDOLVXQDEOHWRSHUIRUPDVD
QRLVHEDUULHU

)URPWKH UHVXOWDERYH WKHFDOFLXPVLOLFDWHERDUGFDQEHUHFRPPHQGHGDVEXLOGLQJIDFDGHRURXWVLGHFHLOLQJDV
ORQJ DV WKH EXLOGLQJ VXUIDFH LV QRW H[SRVHG WR KHDW DQG KRWZDWHU H[FHHGLQJ  GHJUHH FHQWLJUDGH DQG WKH VRXQG
SHUIRUPDQFHLVQRWFUXFLDOVLQFHWKLVPDWHULDOFDQQRWSHUIRUPZHOODVDQRLVHEDUULHU
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